Abstract. This paper reports the results of a study which offers an explanation for the relationship between Information Technology (IT) sophistication and performance of small and medium sized enterprises (SMEs), by incorporating into the model of the capability of management accounting systems to generate management accounting information (MAS capacity). To assess the relationship, data were collected from 310 (25% response rate) SMEs by way of questionnaire surveys. The results indicate that IT sophistication is a determinant of MAS capacity, which, in turn, is a determinant of firm performance. In other words, MAS capacity plays a mediating role in the relationship between IT sophistication and firm performance. An interpretation of the results is that those firms that employed sophisticated IT can generate sufficient management accounting information and thereby improve performance.
INTRODUCTION
In recent years, many authors have emphasized on the need to invest on sophisticated IT to enhance organizational information processing capability and thus performance (e.g. Huber, 1990; Levy et al., 2001; Lesjak, 2001; Shin, 2001) . The anecdotal argument is, the use of advanced IT leads to more available information, and thus leads to increased information accessibility to support decision makings. Firms with extensive IT resources may gain a competitive edge by deploying them in support of or to strengthen their business (King et al., 1989) .
Although considerable emphasis has been placed on potential benefits of IT applications to organizational performance, results from several empirical studies report insignificant relationships between IT sophistication and performance (e.g. Cragg dan King, 1992; Raymond et al., 1995) . Raymond and Pare (1992) argued that use of different measures of IT sophistication makes it difficult to make comparisons between studies particularly its impact on performance. Other researchers called for a more indirect approach to measure the relationship between IT and performance (Shin, 2001; Bergeron et al., 2001) . Shin (2001) argued that IT is an essential tool, but not sufficient by itself, to be truly effective. Rather, IT needs to be coupled with other factors such as business strategy to have an impact on performance (Cragg et al., 2002) . These factors are often translated in terms of organizational information requirements (Chang and Jevons Lee, 1992 ). The required information would then be made available by the organization by, among others, invested in more sophisticated IT (Bolon, 1998) . This supports Egelhoff's (1982) argument that the effectiveness of IT will be contingent on organizational information requirements, which is reflected by the availability of that information.
Therefore, this study sought to examine empirically the mediating role of the information availability in the relationship between IT and performance, in the specific context of small and medium sized enterprises or firms (SMEs). The type of information was restricted to management accounting information, in which management accounting systems (MAS) is an important component of a modern information system within the SMEs (Mitchell et al., 2000) .
The SMEs setting will provide a relatively focused insight into the management needs for management accounting information and IT as an information processing mechanism (Mitchell et al., 2000) . Further, very little has been researched about the adoption and practice of management accounting and IT in developing economies particularly in the context of SMEs. Several authors such as Raman and Yap (1996) and Thong (1999) pointed out that developing countries like Malaysia are very different, in many aspects, from those of developed economies, in particular the extent and type of government interventions on IT related issues.
INFORMATION SYSTEMS IN SMEs
This section reviews extant IT literature to understand how IT has been used to support information requirement in SMEs. In general, results from past studies indicate that IT adoption has grown tremendously within SMEs (e.g. Cragg and Zinatelli, 1995; Thong, 1999 ). Yet there is considerable evidence to suggest that very few of the resulting systems have had significant impact on the way management makes decisions. For instance, King et al. (1991) found limited evidence that IT is used to support decision-making. The most prevalent applications in SMEs are transactional in nature (Raymond, 1992) . Recent studies by Temtime et al. (2003) , Bridge and Peel (1999) and Foong (1999) further confirmed that IT in SMEs are mainly used for administrative and operational tasks. Fuller (1996) argued the key problem of the lack of strategic IT usage in SMEs relates to the poor fit between what the software tools are offering and what is needed, with neither the users nor the suppliers in a strong position to communicate with each other. The situation is even more crucial within SMEs as there is a lack of IT support (Thong, 1999) . Despite these limitations, IT use in SMEs has become more sophisticated. There is evidence that IT helps SMEs develop and implement business strategy (e.g. Lesjak, 2001; Levy et al., 2001) .
Several studies have also examined the relationship between IT sophistication and performance of SMEs. For example, Garsombke and Garsombke (1989) found computerization to be a significant predictor of the performance of small manufacturing firms. Contradictorily, Cragg and King (1992) found SMEs with sophisticated IT performed not better than SMEs with less sophisticated IT. In an attempt to further understand the issue, Raymond et al. (1995) adopted a contingency approach to investigate the relationship between IT sophistication and organizational structure and its impact on performance. The study found IT management was positively related to structural sophistication, and IT usage was positively related to performance. More recently, Cragg et al. (2002) examined the alignment between IT strategy and business strategy among SMEs. The study found the groups with high IT alignment achieved better performance than firms with low IT alignment.
The above discussion shows that the impact of IT on performance may not be a direct one but may be intermediated by other factors. Sophisticated IT alone does not guarantee an increase in performance. This ambiguity warrants further exploration of the relationship between IT sophistication and performance.
The management accounting literature has also been reviewed to understand MAS development within SMEs. There is a considerable evidence to suggest that financial accounting remains the principle source of information for SMEs' management (e.g. Holmes and Nicholls, 1988; McMahon and Davies, 1994; Nayak and Greenfield, 1994; Mairead, 1997) . These studies suggest that SMEs have little management information, poor control, and decision-making is mostly based on ad hoc basis. Marriot and Marriot (2000) found financial awareness among the managers of SMEs varies considerably and the use of computers for the preparation of management accounting information is not at its full potential. On the contrary, Perren and Grant (2000) suggested that the development and handling of accounting information in SMEs can be more sophisticated than anticipated. Indeed in many circumstances SMEs take rational steps to modify monitoring and control mechanisms, typically by adjusting its information system, to the end of enhancing economic performance (Mitchell et al., 2000) . Thus, this study aimed to provide further evidence about this issue, with emphasis on the relationship between IT sophistication, availability of management accounting information (hereafter referred to as MAS capacity) and performance in SMEs.
RESEARCH FRAMEWORK
Despite these conceptual and empirical research efforts addressed at a variety of accounting and IT issues in SMEs, there is still a lack of understanding of the relationship between IT sophistication, MAS capacity and performance of these firms. To address this issue, this study will first examine the relationship between IT sophistication and MAS capacity, and then examine the relationship between MAS capacity and performance. The research model is depicted in Figure 1 . 
IT Sophistication and Performance
Reviews of information systems literature indicate that IT utilization can bring many benefits to organizations, including increased in performance (e.g. Levy et al., 2001; Levy and Powell, 2000) . However, information systems researchers have struggled to show a direct impact of IT on performance. The results obtained from several empirical studies show inconclusive findings. Several researchers argued that IT is an essential tool to increase organizational information processing capabilities but needs to be coupled with organizational factors to have an impact on performance. Cragg et al. (2002) confirmed this argument when they found that the alignment of IT strategy and business strategy has an impact on performance. The anecdotal evidence suggest that there is a positive relationship between IT sophistication and performance. However, due to the lack of previous research and empirical evidence in this area, particularly incorporating the use of management accounting information, our prediction is tentative. Therefore, the relationship is formally stated in its null form below: H 1a : There is no relationship between technological sophistication and performance H 1b : There is no relationship between informational sophistication and performance H 1c : There is no relationship between managerial sophistication and performance H 1d : There is no relationship between functional sophistication and performance
IT Sophistication and MAS Capacity
IT is one of the mechanisms that can be used to increase organizational information processing capabilities (Bolon, 1998) . Use of advanced IT leads to more available information, and thus leads to more information accessibility to support decision makings (Huber, 1990) . Daft and Lengel (1986) also placed particular emphasis on IT as a means by which organizations reduce uncertainty. Based on the result of a survey of 244 SMEs in Canada, El Louadi (1998) confirmed that IT sophistication has a direct effect on the amount of external and internal information provided.
Following the above discussions, we argue that as IT sophistication increases, managers have greater accessibility to management accounting information to make business decisions:
There is a positive relationship between technological sophistication and MAS capacity H 2b : There is a positive relationship between informational sophistication and MAS capacity H 2c : There is a positive relationship between managerial sophistication and MAS capacity H 2d : There is a positive relationship between functional sophistication and MAS capacity
MAS Capacity and Performance
The use of management accounting information can help managers to improve their organization's performance in two ways. First, the use of such information helps businesses to manage short-term problems in areas such as costing, expenditure and cash flow, by appropriate monitoring and control. Second, the use of management accounting information can also help businesses integrate operational considerations within long-term strategic plans (Mitchell et al., 2000) . Porter (1985) argued that in order for organization to survive and succeed in a competitive market, it must scan and monitor its environment with respect to threats from potential competitors, threats from substitute products and services, the nature and intensity of competition within the industry, and the bargaining power of suppliers and customers. To successfully deal with each of the above threats, an organization can use the management accounting information to scan its environment and identify any change in the industry and in competitors' strategies. For example, the magnitude of the threat from substitute products and services depends to a large extent on the attributes and costs of such products and services (Mia and Clarke, 1999) . The management accounting information can help to assess the attributes, price, and costs of the substitute products in the market. The hypothesis below formally presents the above discussion:
There is a positive relationship between MAS capacity and performance
The discussion on hypotheses two and three supports the argument that the availability of information plays a mediating role in the relationship between IT sophistication and performance. When the relationship between two variables exists at least partly through a third variable, then the third variable plays the mediating role in the relationship between the other two variables (Mia, 1993) . For this study, support for hypotheses two and three would suggest managers that use MAS information plays a mediating role in the relationship between IT sophistication and performance (see Figure 1 ).
RESEARCH METHODS
Small and Medium Industries Development Corporation (SMIDEC) defines small and medium sized manufacturing, manufacturing-related services and agro-based firms as firms with sales turnover between RM250,000 and RM25,000,000 or full time employees between 5 and 150. However, in this study, SME was defined as any manufacturing unit with between 20 and 250 full time employees. Firms with less than 20 employees were excluded to increase the probability of sampling of computerized firms and firms that to some degree adopted strategic management accounting information. Firms with more than 250 employees were also excluded as they were expected to have their own IT function. The manufacturing sector was selected because it was considered information-intensive and provided the widest usage of computer-based information systems due to the presence of all major business functions (Chan et al., 1997) .
A mail questionnaire survey was used to gather data. The Federation of Malaysian Manufacturers (FMM) database provides a total of 1284 addresses of firms as defined in this study. Fifty addresses were used for the pilot survey, and the rest were used for the main survey. Following Dillman's (1978) suggestion, the questionnaire was refined in three stages; pre-testing with academic and research student, pre-testing with firm managers, and pilot testing with firm managers. The questionnaires were addressed to the Managing Directors. 310 usable questionnaires were eventually returned representing a 25% response rate. Non-response was examined using time trend extrapolation (Lindner et al., 2001) . The first 30 respondents and last 30 were compared on 48 major variables. Only one variable proved significantly different. This suggests that non-response was not a significant factor that could affect the conclusions about the variables being studied.
Measurement of Variables
The research framework referred to links between three constructs: IT sophistication, MAS capacity, and performance. Each of the variables was operationalized on the research instrument as follows.
IT Sophistication
IT sophistication is a multi-dimensional variable. Different researchers used different measures of IT sophistication. Raymond and Pare (1992) define IT sophistication as 'a construct which refers to the nature, complexity and interdependence of IT usage and management in an organisation'. The concept integrates not only the aspects related to IT usage (i.e. technological and informational) but also IT management (i.e. functional and managerial). Technological sophistication reflects the number or diversity of IT used. Informational context is characterised by the nature of its application portfolio. Functional dimension relates to the structural aspects of the IS function and IT implementation process. Finally, managerial dimension of IT sophistication relates to the mechanisms employed to plan, control and evaluate present and future applications. In this study, IT sophistication was measured using questions that drew heavily on the instrument proposed by Raymond and Pare (1992) .
MAS Capacity
The definition of MAS has evolved over the years from one focusing on the provision of more formal, financially quantifiable information to assist in decision-making processes to one that embraces a much broader scope of information (Chenhall, 2003) . The dimensions used to reflect MAS design include focus, orientation, time horizon, aggregation, integration, timeliness, financial and non-financial, and quantitative and qualitative. In this study, MAS capacity was measured using questions that drew heavily on the instrument proposed by Chenhall and Morris (1986) . The variable was measured in relation to 19 management accounting information characteristics using five-point scales. The respondents were asked to indicate the extent to which their computer-based systems supported each of the 19 information characteristics.
Performance
Researchers offered a variety of measures of organizational performance. The study adopted the instrument developed by Khandwalla (1977) , based on the manager's assessment of the company's performance relative to its competitors. Four items were used to measure long term profitability, availability of financial resources, sales growth, and image and client loyalty. Each was measured using a five-point scale. Khandwalla (1977) found that these measures correlated fairly strongly with objective performance measures. The instrument has also been validated in the context of SMEs by Raymond et al. (1995) and Cragg et al. (2002) .
FINDINGS
Preliminary analysis of the sample showed that 71% of firms in the sample were more than 10 years old, with 39% founded between 11 and 20 years ago. Thus most of the firms were mature companies. More than a third of the firms had used computers for between 6 and 10 years, and another third for 11 to 15 years. Thus the sample contained many firms with considerable experience with computers.
IT Sophistication
Type of IT used was employed to measure the technological sophistication. Table 1 shows the breakdown of the type of IT adopted by the responding companies. The results show that there is a high degree of variability in terms of the frequency with which the types of IT is adopted. The most common technologies adopted are accounting-based applications (96%) and office support systems (84%). This results support findings from previous studies that accounting was the most important and widely used application among SMEs. About two-third adopted Local Area Network (72%), decision support systems (70%), database systems (66%), and external network (59%). Whilst the remaining technologies are considered less frequently, they are all except computer-aided manufacturing still adopted by at least one-third of the participating companies. The application portfolio is the criterion variable used to measure informational dimension of IT sophistication of the responding companies. Table 2 shows the breakdown of the type of computer applications adopted by the responding companies. The results show that almost every firm maintains the three basic accounting modules, i.e. general ledger (93%), accounts receivable (93%), and accounts payable (91%). More than half of the companies also adopt payroll, billing, inventory, order entry, purchasing, and financial accounting modules. However, the utilization of management accounting type modules such as cost accounting, budgeting, production planning and control, budget variances, production variances, and modeling is still minimal. The adoption of other modules such as financial analysis, personnel management, and project management are also minimal. Consistent with previous studies, this finding indicates that most of the companies in the sample adopted transaction-oriented systems.
The IT planning process is the criterion variable used to measure the managerial dimension of IT sophistication of the responding companies. Table 3 shows the breakdown of the types of IT planning adopted by the responding companies. The results show that about half of the companies in the sample conducted financial resources and information requirements analysis. The remaining three types of IT planning were each conducted by only about one-third of the respondents. These findings suggest that financial resources and definition of needs are two important issues commonly considered by SMEs. This study includes participation in computerization projects to reflect functional sophistication of IT adopted by the responding companies. Table 4 shows the percentage of each activity that respondents participated. The results show that about a third of the respondents have at least participated in a managerial role of the computerisation projects. About half of the respondents have either closely or highly participated in the planning of further IT developments (47%) and definition of needs (47%). 
MAS Capacity
This section presents a summary of the MAS capacity of the sample companies. The mean value of the responses for each of the 19 items is shown in Table 5 . The results reveal that the mean value for MAS capacity items ranges from 2.29 to 3.47. The highest mean value for MAS capacity is frequency of reporting, followed in descending order by temporal reports, summary reports-organisation, speed of reporting, sectional reports, and summary reports-sections. At the other end, the least available information rated by the responding companies are sub-unit interaction, what-if analysis, non-economic information, and external information, which imply that these types of information received the least support from their computer-based information systems.
HYPOTHESIS TESTING
Having identified the sophistication of IT adopted and MAS capacity of the sample companies, this section explores the key objective of the research. This was to test the relationship between IT sophistication, MAS capacity, and performance. The results presented in Table 6 provide preliminary support for hypothesis H 1a , H 1b , and H 1d as the correlation between three of four dimensions of IT sophistication A path analytic technique was used to test the model of the study shown in Figure  1 . In the model, the relationships between variables were specified by a series of path coefficients (P ij ) which are equivalent to standardized beta coefficients (²) (Mia and Clarke, 1999) . The R n (n = a, and b) in the model denotes the unexplained variance associated with X 2 and X 3 , respectively. The path analytic technique allows computation (therefore an evaluation) of the magnitude of the relationship between IT sophistication and performance which exists partly through MAS capacity (see Pedhajur, 1982) . A computation of the above relationship existing through the MAS capacity allows an evaluation of the mediating role played by the MAS capacity. The model is represented below in equation form:
(1)
where:
The path analysis required the running of two regression equations -one for MAS capacity, and the other for performance. The first equation treated MAS capacity (X 2 ) as the dependent variable and IT sophistication (X 1a, X 1b, X 1c, X 1d ) as the independent variable. The results presented in Table 7 indicate a positive and significant relationship (β 1a = 0.19, β 1b = 0.33, β 1c = 0.20, β 1d = 0.20; p < 0.01) between all dimensions of IT sophistication and MAS capacity, thereby supporting hypothesis H 2 .
The second regression equation treated performance (X 3 ) as the dependent variable and MAS capacity (X 2 ) and IT sophistication (X 1 ) as the independent variables. The The results presented in Table 7 and 8 were used to compute the magnitude of the direct and indirect relationships in the model. These results are presented in Table 9 . Theoretically, the sum of the magnitudes of direct, indirect and spurious (if any) relationships between the two variables (say, X 1 and X 3 , in Table 8 ) must be equal to the correlation between the same variables. The results presented in Table 9 indicate the presence of a positive relationship between IT sophistication and MAS capacity (X 2 with X 1 ); between MAS capacity and performance (X 2 with X 3 ). Given the statistical significance and the positive direction of these relationships, the results indicate the presence of an indirect relationship between IT sophistication and performance through MAS capacity. In other words, the mediating role of MAS capacity is supported.
DISCUSSION, LIMITATIONS AND CONCLUSIONS
The main objective of the study was to examine empirically the mediating role of MAS capacity in the relationship between IT sophistication and performance. It was pursued by testing the relationships between (1) IT sophistication and MAS capacity; and (2) MAS capacity and performance. The results reveal that increasing IT sophistication is associated with increasing MAS capacity. The results also reveal that increasing MAS capacity is associated with improved performance. An explanation of the results is that as an organizations' IT sophistication increased, the availability of management accounting information to formulate, implement and monitoring its strategies increased. An outcome of the process is improved organizational performance. Thus, this study provides empirical support for the theoretical argument put forward by Huber (1990: 65) that:
'… use of advanced IT leads to more available and more quickly retrieved information, including external information, internal information, and previously encountered information, and thus leads to increased information accessibility'.
This study extends prior studies by Garsombke and Garsombke (1989) , Cragg and King (1992) , and Raymond et al. (1995) by offering an explanation for the relationship between IT sophistication and performance. Cragg and King (1992) failed to report significant direct relationship between IT sophistication and performance. The results presented in Table 8 (β 1a = 0.01; β 1b = 0.10; β 1c = 0.09; β 1d = 0.01) are not statistically significant, hence consistent with Cragg and King (1992) . However, since both hypotheses two and three are supported, the fundamental argument put forward in this study is supported. The argument is that MAS capacity plays a mediating role in the relationship between IT sophistication and performance. For example, the positive and significant correlation (r 1a3 = 0.08, p < 0.05) between technological IT sophistication (X 1a ) and performance (X 3 ) (Table 6 ) is explained by the direct relationship (β 1a = 0.01) between technological IT sophistication and performance and the indirect relationship which exists through the availability of management accounting information (β 1a * β 2a = 0.19 * 0.35, Table 7 and 8). It is noted that about 0.07 of the total relationship (r 1a3 ) is explained by the indirect relationship (see Table 9 ). This indicates the importance of the mediating role played by MAS capacity in an organization's attempt to improve its performance. As Bartol (1983) argued that a β coefficient of the value of 0.06 or greater is important in explaining a relationship in a study using the path analysis technique, we consider that the magnitudes (coefficients) of the indirect relationshv (0.07) and of the direct relationship (0.01) above are enough to be meaningful.
The study also extends previous research on the role of MAS by incorporating firm performance into the model. The importance of incorporating firm performance into the model in a study of the role of MAS has been stressed in the literature (Chenhall and Morris, 1986; Mia and Chenhall, 1994) .
Finally, several limitations of the current study may be noted. First, this study used a subjective orientation to measure MAS capacity. Future research could employ a more objective approach by asking respondents about the availability of information of specific management accounting techniques. Second, the study was based on a survey. This approach has shortcomings as it captures a situation or an event at a point in time. Future research could employ a more qualitative approach such as the case study or a longitudinal study. Finally, the study covers only manufacturing firms with between 20 and 250 employees that are registered with FMM and thus could not be generalized to all SMEs in Malaysia. It is possible that the applications of IT and MAS capacity are different between manufacturing firms and nonmanufacturing firms and members and non-members of the FMM. Conditional upon the limitations described above, the study offers empirical support for Huber (1990) theoretical argument that firms employing sophisticated IT can benefit from using MAS information for decision making. Moreover, the study extends prior studies by explaining the mediating role of the MAS capacity in the relationship between IT sophistication and firm performance.
